Mechanisms of Evolution Students of evolutionary biology seek not only
to reconstruct the evolutionary history of organisms but also to discover
the specific mechanisms that account for evolutionary change. Research
on this subject is currently so lively that we can include in this brief
document only some well-tested and widely agreed upon generalities.

Darwin proposed that evolution could be explained by hereditary var-
iation followed by natural selection. His original hypothesis has under-
gone extensive modification and expansion, but the central concepts stand
firm. Mendelian genetics and molecular biology were unknown to Darwin,
but studies in these fields have explained the occurrence of hereditary
variations essential to Darwin's ideas. Genetic variations result from changes
in DNA structure, whether by mutation, recombination, or some other
yet incompletely understood mechanism. Such changes in DNA can now
be physically observed and numerically quantified in many favorable cir-
cumstances (Ayala and Valentine, 1979).

There is still much to be learned from new experiments and observa-
tions. Meanwhile, biologists and paleontologists are debating the relative
importance of the various mechanisms in order to devise questions that
will produce the most meaningful inquiries into the methods and rates
of evolution.

One point concerning mechanisms deserves emphasis. Mutations and
other variations arise by chance. They do not necessarily equip the or-
ganism with better means for surviving in its environment. But if a gene
variant improves adaptation (for example, by allowing an organism to
make use of an available nutrient or to escape predators more effectively),
the organisms carrying that gene are more likely to survive and reproduce
than those without it. Thus, much as Darwin proposed, natural selection
is the process that gives direction to evolution and makes it more than
the product of chance. Natural selection accounts for the apparent design
of organisms as well as their imperfections. Adaptations, whether ex-
pressed as simple metabolic reactions or as a complicated organ like the
human eye, are considered by the overwhelming majority of biologists to
be the result of natural selection. For this reason, the theory of natural
selection is called upon to explain the observable evidence for biological
evolution.

Human Evolution

Studies in evolutionary biology have led to the conclusion that man-
kind arose from ancestral primates. This association was hotly de-
bated among scientists in Darwin's day, before molecular biology
and the discovery of the now abundant connecting links. Today,
however, there is no significant scientific doubt about the close evolu-
tionary relationships among all primates or between apes and humans
(Andrews and Cronin, 1982; Simons, 1980, 1981). The "missing links"
that troubled Darwin and his followers are no longer missing. Today, not
one but many such connecting links, intermediate between various branches
of the primate family tree, have been found as fossils. These linking fossils
are intermediate in form and occur in geological deposits of intermediate
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